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Summary
BACKGROUND: Mortality and morbidity are particularly
high in the building industry. The annual rate of non-fatal
occupational accidents in Switzerland is 1,133 per 100,000
inhabitants.
METHODS: Retrospective analysis of the electronic data-
base of a university emergency centre. Between 2001 and
2011, 782 occupational accidents to construction workers
were recorded and analysed using specific demographic
and medical keywords.
RESULTS: Most patients were aged 30–39 (30.4%). 66.4%
of the injured workers were foreigners. This is almost twice
as high as the overall proportion of foreigners in Switzer-
land or in the Swiss labour market. 16% of the Swiss con-
struction workers and 8% of the foreign construction work-
ers suffered a severe injury with ISS >15. There was a trend
for workers aged 60 and above to suffer an accident with a
high ISS (p = 0.089).
CONCLUSIONS: As in other European countries, most
patients were in their thirties. Older construction workers
suffered fewer injuries, although these tended to be more
severe. The injuries were evenly distributed through the
working days of the week. A special effort should be made
that current health and safety measures are understood and
applied by foreign and older construction workers.
Key words: construction worker; occupational health;
accident
Introduction
In developed industrial countries, the most frequent causes
of morbidity and mortality in construction workers are still
falls or injuries from falling objects [1, 2]. Fatal occu-
pational accidents are 50% more frequent at night
(24:00–06:00 hours) than during the day [2]. In 2005, 141
Million working days were lost in the European Union due
to occupational accidents, corresponding to 35 lost days for
each accident [2]. In Switzerland, there are about 45 fatal
occupational accidents per year. The rate of non-fatal oc-
cupational accidents has been calculated to be 1,133 per
100,000 inhabitants [3].
The types, circumstances and causes of injuries have been
investigated and described in detail before by several au-
thors [2–10]. The results of these studies have led to ex-
tensive health and safety measures and have greatly re-
duced morbidity and mortality in developed countries [3].
Thus, according to WHO Health Data, the number of non-
fatal occupational accidents in Switzerland was almost
halved between 1990 and 2005 [3].
The Swiss accident insurance agency SUVA have analysed
their own figures for 2011 and concluded that there is a
significant increase in occupational accidents on Monday
mornings [5]. However, their analysis was restricted to
stumbling and falls – the two most frequent causes of acci-
dents in construction work. Moreover, they only used data
from accident insurance companies and did not obtain in-
formation directly from hospitals. The same limitations ap-
ply to the analysis performed by the General Accident In-
surance Agency in Austria on their data from 2004 to 2008
[6].
The present study, used data exclusively from the Depart-
ment of Emergency Medicine University Hospital Bern/
Switzerland and contains a 10-year analysis of accidents,
injury patterns and risk factors in the building trade which
led to medical treatment. To our knowledge, this is the first
systematic long-term analysis of this type in Switzerland.
Methods
Data recording
The Emergency Department of the main university hospital
in the Canton of Bern is a tertiary trauma centre of super-
regional importance. The intake area covers ca. 2 million
inhabitants and there are about 35,000 emergency patients
seen annually. All emergency patients are recorded and
coded with an electronic patient administration pro-
gramme. For the period 2001–2011, we identified all pa-
tients who reported their occupation as “construction work-
er” (Bauarbeiter) and/or identified the place of accident as
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a construction site (Baustelle). We used our hospital ad-
ministration SAP and our digital patient data base “Quali-
care”. Qualicare is a fully electronic data bank (3D), storing
all personal data as well all patient history and other doc-
uments related to the patient’s treatment. Keywords can be
searched and complete data sets “extracted” and analysed.
All patient records then were searched by hand again and
only primary injuries included. We agree that some occu-
pations or sites of accident which could be prone to these
types of accidents may have been missed. From this data
set, we took information on the variables age, gender, na-
tionality, day of accident, cause of accident, injury pattern
and treatment. We also distinguished out-patient from in-
patient treatment and conservative from surgical therapy.
Classification methods used
Because literature on this topic is scarce and in order to be
able to compare and discuss our study, we decided to clas-
sify according to the U.S. studies [7, 8]. As in these studies,
we divided the patients into six age groups. But we chose a
different age division within the groups, because the aver-
age age of U.S. construction workers is younger [7, 8].
The Injury Severity Score (ISS) was used to describe the
severity of the injuries. This established medical score cor-
relates with mortality, morbidity and hospitalisation time
after trauma. The ISS differentiate 6 ISS body regions and
the score ranges from 1 to 75. ISS define a major trauma or
polytrauma if the score is greater than 15.
Statistical analytical methods
IBM SPSS 20 was used to perform descriptive analyses,
based on the analysis of the frequencies of all variables in
the data set. A one factor ANOVA and t-test were used to
test whether there were significant differences between the
different groups with respect to the means of the ISS val-
ues. Where appropriate, a post hoc test was used to estab-
lish which means were significantly different and at what
level of significance. Correlations were tested between dif-
ferent degrees of injury to body parts. Correlations were
also examined between days of the week, body regions, oc-
cupation (dichotomised) and country (selection of the most
frequent countries).
Figure 1
Level and distribution of the ISS by age group. Median,
interquartile-range.
Results
782 patients were included in the study (778 men, 99.5%;
4 women, 0.5%). The median age was 36 (range 16–74
years).
Most patients were between 30 and 39 years (238, 30.4%),
followed by 20‒29 years old (210/26.9%) and 40–49 years
(203/26.0%).
Most of the patients were not Swiss citizens (519, 66.4%).
Distribution over the working days of the week was even;
fewer patients came to the Emergency Centre on Saturdays
and Sundays after an accident (table 1). For each working
day, the median age was between 33 and 38 (16–74) (table
1). There was no statistically significant correlation
between age and the day of the week (table 1).
For 54.9% of the patients, the cause was identified as “hit
by a moveable object or piece of equipment” or “contact
with a stationary object or piece of equipment” (table 2).
For 56.6% of patients, the diagnosis was contusion/abra-
sion or fracture (table 3).
The extremities were the most affected region of the body
(472/782 patients), followed by purely external injuries
(178/782) (table 4).
The median ISS value was 4 (0–75). The median ISS was
also 4 for each working day (table 5). For each age group
up to 60, the median ISS was 4; for patients above 60,
it had the much higher value of 9 (table 5, fig. 1). The
Kruskal-Wallis test between age groups and ISS gave a p of
0.089, showing a trend for older construction workers (>60
years) to suffer more severe injuries (table 5).
The median age was almost identical for Swiss and non-
Swiss: Swiss 38 years (16–74); non-Swiss 37 years
(17–61)); the median ISS was 4 (0–75) for both Swiss and
non-Swiss. More Swiss than non-Swiss had injuries with
ISS >15 (42/263, 16%, Swiss; 41/519, 8%, non-Swiss).
The frequency of accidents of Swiss and non-Swiss worker
categorised by age is shown in figure 2. Most patients were
treated as out-patients (526, 67.3%). Most patients were
treated as out-patients (526, 67.5%). Most treatment was
conservative. The occupational accident was fatal in 3
cases (0.4%).
ANOVA tests between different categories did not reveal
any significant differences; therefore no post test was ap-
Figure 2
Frequency of accidents categorised by age and nationality. X-
square: p <0.0001.
CH = Swiss; non CH = foreign workers.
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plied. Correlations were calculated between week days, in-
jury severity, body region, age, etc.; however, no pattern
could be detected. These data are not shown.
Discussion
In December 2008, the European Commission issued a
study on the causes of occupational accidents in the
European Union. This showed that the number of occupa-
tional accidents decreases with increasing work experience
and that the frequency of fatalities decreases with increas-
ing age [2].
In our Swiss study, most injuries were in the 30 to 40 age
group. Chau et al. found the same age distribution in their
French study [4]. In two much larger American studies,
with 1.7 and 0.57 million injuries, most patients were much
younger, being 16 to 19 years old or 25 to 34 years old [7,
8]. It is worth noting that in 2011 the mean age in the USA
was 36.5, which is about 4 years younger than the mean age
in the Swiss population and 6 years younger than the mean
in the German population. Interestingly enough, Lipscomb
found that the accident rate was 5-fold higher in the 16–19
year old group than in the 55 to 64 year old group [7]. In
the European Risk Observatory Report 2006, it was repor-
ted that the accident rate for 18- to 24-year olds was high-
Table 1: Distribution of the number of patients and their age by the day of the week.
Day N Median (range)
Monday 146 (18.7%) 35 (16–61)
Tuesday 123 (15.8%) 38 (18–74)
Wednesday 142 (18.2%) 33 (18–70)
Thursday 126 (16.1%) 35 (17–64)
Friday 114 (14.2%) 37 (17–71)
Saturday 57 (7.3%) 36 (19–59)
Sunday 74 (9.5%) 33 (16–59)
The differences are not significant (p = 0.147).
Table 2: Causes and frequencies of the injuries.
Causes N
Hit by a moveable object or piece of equipment 218 (27.9%)
Contact with a stationary object or piece of equipment 209 (27%)
Squashing or compression by equipment or objects 102 (13%)
Squashing or compression into collapsing material 62 (7.9%)
Non-specific 28 (3.6%)
Abrasions 17 (2.2%)
Abrasions from vibrations 1 (0.1%)
Unclassified 145 (18.5%)
Table 3: Frequencies and distribution of the diagnoses.
Diagnoses N
Contusion/abrasion 223 (28.5%)
Fracture 220 (28.1%)
Sprain/stretching 146 (18.7%)
Cut 136 (17.4%)
Other diagnoses 57 (7.3%)
Table 4: Distribution of the injuries over the regions of the body.
Region N
Extremities 472
External 178
Head/neck 133
Abdomen 81
Chest 74
Face 68
Table 5: Distribution of the median ISS over the age groups.
Age Group N ISS (median)
<19 36 (4.6%) 4 (1; 66)
20–29 210 (26.9%) 4 (1; 61)
30–39 238 (30.4%) 4 (1; 75)
40–49 203 (26.0%) 4 (1; 36)
50–59 79 (10.1%) 4 (1; 59)
60+ 16 (2.0%) 9 (1; 34)
There was a trend to higher ISS values at over 60 (p = 0.089).
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er [12]. In our study, there was no trend for younger con-
struction workers to be injured more frequently. Possibly
our population is different from the population of the com-
parable studies.
0.5% of our construction workers were female. The com-
parable figures in 2007 were 1.0% for Western Europe, 2%
for North America and even 7.5% for Asia.
We found a surprising result when classifying the injuries
by nationality. The proportion of foreigners in the injured
in our study was 66.4% – a very high value. This is more
than twice the proportion of foreigners in the general labour
market in Switzerland. According to the Swiss Accident In-
surance Agency SUVA, this was only 30% in 2010, cor-
responding to the 26.4% of foreigners in the overall pop-
ulation [14]. The SUVA statistics for 2010 show that, for
all of Switzerland, 40.7% of accidents were to foreigners
[14]. We can see three reasons for the high proportion of
foreigners in our study. First, there is the high proportion
of foreigners in Switzerland (26.4%) compared to an av-
erage of 6.5% per country in the EU. Second, since 1960
the proportion of foreigners in the construction industry has
been consistently high (about 60%). Third, there is also
an above average proportion of temporary and part-time
employees, including a relatively high proportion of for-
eigners and younger workers [15]. It is known that foreign
employees have a greater risk of injury than the local pop-
ulation; in Europe, the USA and in other countries [7, 8,
13, 16, 17]. The reasons for this include the lower aver-
age level of education and the relatively high proportion of
unskilled workers – which doubles the risk of an accident
[15]. In 2009, a scientific analysis of the Swiss accident
insurer SUVA for the optimisation of accident prevention
showed two major influencing factors [15]. The better the
training was, the lower was the risk of accidents. Unskilled
workers have more than twice the risk of accidents [15].
At the beginning of a new job, the accident risk is greatest
[15].
Well proven methods to improve occupational safety may
be inadequate for temporary and part-time workers, who
are often less well paid, must accept more dangerous work
and who often speak the local language less well [15–17].
We have measured, the accidents were evenly distributed
over the working days of the week. In contrast, the accident
insurance agencies in Switzerland and Austria found that
the risk was higher on Monday mornings [5, 6]. We failed
to find this.
In our study, the two most frequently recorded causes were
“hit by a moveable object or piece of equipment” or “con-
tact with a stationary object or piece of equipment”. These
were followed by “squashing” and “falling into collapsing
material”. Comparable results have been found for the
whole of Switzerland, Austria, Germany and the USA
[5–8].
As described, the frequencies of the causes for occupation-
al accidents in the building trade are almost identical in
Europe and the USA. As expected, the results of the dia-
gnoses of our patients do not differ from the analyses in
comparable studies [4, 7, 8].
As regards the severity of the injuries, our results do not
differ from those of Chau, Lipscomb or Shishlov [4, 7, 8].
We found a trend that older workers (above 60) were in-
jured more rarely, but more severely. In general, we assume
that older construction workers are at special risk due to
prior diseases.
Conclusion
Our most striking result is that there is a very high propor-
tion of foreigners among injured construction workers.
Contrary to expectations, we found that the distribution of
accidents over the working week was even. Thus, we failed
to confirm the conclusion of the Swiss (SUVA) and Austri-
an (AUVA) accident insurance agencies that Mondays are
particularly dangerous.
If we consider our results and bear in mind that both for-
eigners and temporary and part-time employees are at par-
ticular risk, we can conclude that health and safety meas-
ures are relatively unsuccessful in these groups – for a
variety of known reasons. To achieve a further reduction
in the number of accidents suffered by construction work-
ers, current successful health and safety measures must be
established in the groups at risk and specific prevention
campaigns must be carried out. There are therefore cur-
rently three new concepts for accident prevention [18].
First, “zero-accident-vision”: convincing people that acci-
dents are preventable. Second, “integration”: extensive se-
curity measures across work, household work and leisure.
Third, “globalisation”, increasing standards in large inter-
national companies. In our opinion the “zero-accident-vis-
ion” is suited to increase the insight of the employer’s
responsibility for health and safety of the workers. This ap-
proach has the greatest potential to prevent accidents.
Key messages
1. Morbidity and mortality most frequently caused by
falls or injuries from falling objects.
2. Foreigners, temporary and part-time employees are at
particular risk.
3. There is a trend for older construction workers to suffer
more severe injuries.
4. Contrary to expectations, we found that the distribution
of accidents over the working week was even.
5. Currently successful health and safety measures must
be established in the groups at risk.
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Figures (large format)
Figure 1
Level and distribution of the ISS by age group. Median, interquartile-range.
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Figure 2
Frequency of accidents categorised by age and nationality. X-square: p <0.0001.
CH = Swiss; non CH = foreign workers.
Original article Swiss Med Wkly. 2012;142:w13674
Swiss Medical Weekly · PDF of the online version · www.smw.ch Page 7 of 7
